We therefore undertook a synthesis of various substituted xanthone-O-glycosides in order to achieve more information on structure activity relationships. In this communication we present the first synthesis of some xanthone-3-0-/?-glycosides including that of the naturally occurring gentioside (1 -hydroxy -3 -0 -ß -primeverosyl -7 -methoxy -xanthone) (14) .
The synthesis of xanthone-O-glycosides has not yet been reported although the synthesis of the corresponding C-glucoside mangiferin is known [3, 4] . The glycosidation of 1,3-dihydroxyxanthone (1) with a-acetobromoglucose was carried out in pyridine solution using Ag2C03 as the acid acceptor. In analogy with known results in flavonoid glycosidations, condensation took place exclusively at OH-3 with 58% yield of 2. Deacetylation with NaOMe in MeOH [6] gave the free xanthone glycoside (3) . The negative optical rotation of the condensation product [a] 2^ = -49.7° and the free glycoside, [a] 2^ = -54.7°, are indicative of a ß-\mk-age between aglycone and sugar. The *H NMR spectrum of the glucoside in DMSO-dö showed the Requests for reprints should be sent to Prof. Dr. H. Wagner, Institut für Pharmazeutische Arzneimittellehre der Universität, Karlstraße 29, D-8000 München 2.
H-l signal as a broad doublet (J = 7 Hz) at 5.2 ppm, confirming the ß-linkage. In a similar fashion, using the appropriate components 1-hydroxy-3 -0 -(/3-hepta -0 -acetyl-cellobiosyl) -xanthone (5) and l-hydroxy-3-0-(/?-tetra-0-acetyl-glucosyl)-7-methoxy-xanthone (9) were prepared in 80% and 79% yields respectively. Deacetylation led in each case to the corresponding xanthone glycosides.
The disaccharide primeverose is reported [1] to occur frequently in combination with hydroxylated xanthones especially in the family Gentianaceae. In all cases the primeverose structure has been tacitly assumed without permethylation-GC-MS analysis. Although primeverose is the most frequently occurring xyloglucoside there are some flavonoid glycosides known [7] in which the inter sugar linkages are ß 1-2 as in the case of sambubiose. Therefore a structure proof for the disaccharide moiety in all these primeverosides is lacking. The synthesis of gentioside [9] (l-hydroxy-3-0-/?-primeverosyl-7-methoxy-xanthone) (16) was first undertaken as a model since it did not involve the protection of the hydroxyl function in the aglycone isogentisin (8) . The treatment of primeverosea-hepta-acetate, prepared by the condensation of 1,2,3,4-tetra-O-acetyl-a-D-glucopyranose with 2,3,4-tri-O-acetyl-a-D-xylopyranosyl bromide [10] , with HBr in acetic acid at 0 °C resulted in a mixture of the a-acetobromo sugar and disaccharide decomposition products. The bromo derivative could not be partially crystallized from this mixture though its presence could be demonstrated by X H NMR spectroscopy after preparative TLC on silica gel. The product thus obtained was condensed as such with l,3-dihydroxy-7-methoxy-xanthone (isogentisin) (8) as described above to give 1-hydroxy -3-0-/3-(hexa -0 -acetyl -prime verosyl) -7 -methoxy-xanthone (12) after careful preparative TLC on silicagel in 9% yield. In order to increase the yield an attempt was made to condense the aglycone 8 with the corresponding crystalline a-aceto-chloroprimeverose, prepared by condensation [11] of aacetobromoxylose with 2,3,4-tri-O-acetyl-a-D-glucopyranosyl chloride [12] . No condensation took place either in pyridine or quinoline solution. The product 12 was deacetylated with NaOMe in MeOH to yield l-hydroxy-3-0-/3-primeverosyl-7-methoxyxanthone (14) , identical in all respects with an authentic sample of gentioside isolated from Gentiana punctata [1, 13] and Gentiana lutea [9] . 
Experimental
The melting points were determined on a Kofler block and are not corrected. The NMR spectra (TMS int.) were run on a Varian A 60 A instrument. Column chromatography was performed on silicagel and TLC on ready made plates (Merck). Solvent systems A) Toluene-EtOAc 3:1, B) Toluene-EtOAc 1:1, C) Et0Ac-Me0H-H20 100:16.5:13.5.
The aglycones 1 and 8 were prepared according to the method of Grover et al. [14] . Purification of the aglycones was effected by vacuum sublimation and repeated crystallization.
General glycosidation procedure
In a typical condensation, a solution of the aglycone (1 mmol) in pyridine (10 ml) was treated with Ag2C03 (1.2 mmol) and Drierit (5 g) and stirred for 30 min with exclusion of moisture and light. Subsequently the corresponding a-acetobromo sugar (1.2 mmol) was added and the stirring continued for 6 h at room temperature. The brown reaction mixture was poured into 10% aqueous KCl solution (100 ml) and stirred for a further hour. The resulting brown precipitate was filtered, washed, dried and extracted with acetone in a soxhlet. The solution was filtered and evaporated to a syrup which was then purified by column chromatography using solvent system A. Acetylation was performed with acetic anhydride and pyridine at room temperature (25 °C) for 24 h. The yields were almost quantitative. Deacetylations were performed according to the method of Zemplen and Pascu [6] in abs. MeOH with NaOMe and the yields were quantitative.
l-Hydroxy-3-O-(2,3,4,6-tetra-O-acetyl-ß-Dglucopyranosyl)-xanthone
(2) Condensation of 1,3-dihydroxy-xanthone (1) and a-acetobromeglucose as described above gave 58% yield of the product crystallizing from ethanol as yellow needles m.p. 178-179 °C. 
1-0-Acetyl-3-0-(2,3,4,6-tetra-O-acetyl-ß-Dglucopyranosylj-xanthone
The product 2 was acetylated with pyridine and acetic anhydride and worked up as usual to yield the acetate crystallizing from CHCLS/w-hexane as colourless needles m. 
1-Hydroxy-3-0-(ß-D-glucopyranosyl)-xanthone
The condensation product 2 was deacetylated with NaOMe in MeOH [6] 
l-Hydroxy-3-0-ß-(hepta-0-acetyl-cellobiosyl )-xanthone (5)
Condensation of 1 with a-acetobromo-cellobiose as described above gave the product in 80% yield, crystallizing as pale yellow needles from EtOH, m.p.238-239°C, [ 
-O-Acetyl-3-O-ß-( hepta-0-acetyl-cellob iosyl) -xanthone (6)
Compound 5 
1-Hydroxy-3-0-ß-cellobiosyl-xanthone (7)
The condensation product 5 was deacetylated with NaOMe and MeOH [6] (9) 1,3-Dihydroxy-7-methoxy-xanthone (isogentisin) (8) and a-acetobromoglucose were condensed to give the product (9) 
l-Hydroxy-3-O-( 2,3,4,6-tetra-0-acetyl-ß-Dglucopyranosyl) -7-methoxy-xanthone

2,3,4-Tri-0-acetyl-6-0-(2,3,4-tri-O-acetyl-ß-Dxylopyranosyl)-a-D-glucopyranosyl-bromide
Primeverose-a-hepta-O-acetate (40 mg), prepared according to the method of McCloskey and Coleman [9] was dissolved in dry dichloromethane (0.4 ml) and treated with 0.1 ml of HBr in acetic acid (40%) at 0 °C and kept at that temperature for 1.5 h. The reaction mixture was diluted with dichloromethane, washed with ice-cold water followed by aqueous NaHC03 solution (0 °C) (10%, 25 ml). The organic layer was then dried with anhydrous Na2S04 and evaporated to a syrup. TLC (solvent B) indicated the presence of decomposition products along with the required glycosylbromide (Rf 0.48). Preparative TLC and elution of the zone at Rf 0.5-0.4 gave the above compound. NMR (CDCI3) <5 = 1.9-2.15 ppm (18 H, OAc), 3.6-5.6(12 H, sugar protons), 6.45(1 H,d, J = 3Hz, H-l).
1-Hydroxy-3-0-(hexa-0-acetyl-ß-primeverosyl )-7-methoxy-xanthone (12)
Isogentisin (8) (320 mg) was condensed with the product of HBr/acetic acid treatment of primeverose-a-hepta-0-acetate (900 mg) as previously described. The reaction mixture was stirred for 24 h and after careful preparative TLC yielded the glycoside as yellow needles from alcohol-ether, m.p. 
